Comparative light and electron microscopic analyses of tenuivirus major noncapsid protein (NCP) inclusion bodies in infected plants, and of the NCP in vitro.
Tenuivirus infections are associated with the formation of abundant inclusion bodies and with the accumulation of large quantities of a viral noncapsid protein (NCP) in infected plants. Examination of maize stripe virus and rice hoja blanca virus-infected plant tissues using light, immunofluorescent, and electron microscopy showed that the inclusion bodies induced by the two viruses were very similar. Light microscopy revealed that both induced arrays of ring-like, figure-eight-like, and amorphous inclusions, frequently with a substructure of needle-shaped crystals. Immunofluorescent staining showed that all types of inclusion bodies contained the viral NCP but not the viral N protein, associated to the viral RNA. Electron microscopy revealed abundant amorphous semi-electron-opaque inclusion bodies; these had a fibrillar appearance but also occurred as compact, more electron-dense structures. Filamentous electron-opaque inclusion bodies were also detected. Immunogold labeling of ultrathin sections confirmed that all inclusion bodies included NCP and that none included viral N protein. Examination of purified NCP showed that it can form similar amorphous and crystalline arrays in vitro to the inclusion bodies observed in vivo. We propose that the common presence of NCP in all inclusion bodies implies the existence of a single type of intracellular inclusion body, the different developmental stages of which have previously been considered to be distinct inclusion bodies.